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Art Unit. 2814 

Attorney's Docket Number: 2101397-911400 
Filing Date: 7/26/2001 

Claimed Priority Dates: 4/26/2001 (P rovisiona l^87'047) 
^ 3/12/2001 (Provisional 60/275,bi () 

1/5/2001 (Provisional 60/242,096) 

9/20/2000 (Provisional 60/234,314) 

Applicant(s): Wang et al. 

Examiner: Marcos D. Pizarro-Crespo 

DETAILED ACTION 

Th,s Office action responds to the amendment in paper no. 12 filed on 2/20/2003. 
Continued Examination Under 37 CFR 1.114 
. A request for a continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after the final rejection in paper no. 
10, mailed on 1 1/29/2002. Since this application is eligible for a continued examination 
under 37 CFR 1 .1 14, and the fee set forth in 37 CFR 1 17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. 
Applicant's submission filed on 2/20/2003 has been entered. 

Acknowledgment 

2. The amendment in paper no 12 filed on 2/20/2003 in response to Office action 
mailed in paper no 10, mailed on 11/290002. has been entered. The present Office 
acfion is made with all the suggested amendments be,ng fully considered. Accord.ngly. 
pending in this Office action are claims 27-45. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office act.on: 

A person shall be entitled to a patent unless - 

States. 

4. Claims 27-30, 37, and 39-41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Taketa (US 5939749). 

5. Regarding claim 27, Taketa (see, e.g., fig. 6) shows all aspects of the instant 
invention including an electrically programmable and erasable memory device 
comprising: 

> a substrate 2 of semiconductor material of a first conductivity type (p-type) 

> first 3 and second 4 spaced-apart regions of a second conductivity type (n- 
type) 

r a channel region 5 between the first 3 and second 4 spaced-apart regions 
r an electrically conductive floating gate 32 disposed over and insulated from a 
portion of the channel region 5 and a portion of the first region 3, wherein the 
floating gate consists of a first portion and a second portion integrally formed 
together 

r an electrically conductive source region 14 disposed over and electrically 
connected to the first region 3, the source region having: 
- a lower portion disposed adjacent to and insulated from the floating gate 
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- an upper portion of the source region 14 disposed over and insulated from 
the first portion of the floating gate 32 and not the second portion of the 
floating gate 32 

, an electrically conductive control gate 9 having a first port.on and a second 

portion 

wherein: 

, the first portion of the control gate 9 is adjacent to and insulated from the 

floating gate 32, and 
, the second portion of the control gate 9 is over and insulated from the second 
portion of the floating gate 32 and not the first portion of the floating gate 32 

6. Regarding cla,m 28, Taketa (see, e.g., fig. 6) shows that the upper portion of the 
source-region 14 is wider than the lower portion of the source-region 14. 

7. Regarding claim 29, Taketa (see, e.g., fig. 6) shows the source region 14 having 
a substantially T-shaped cross-section. 

8 . Regard,ng claims 30 and 41 , Taketa (see, e.g., fig. 6) shows the memory device 
further comprising an insulation layer 8 disposed between the floating gate 32 and the 
control gate 9 and a having a thickness permitting Fowler-Nordheim tunneling of 
charges therethrough (col.9/ll.37). 

9 Regarding claim 37, Taketa (see, e.g., fig. 6) shows the memory device further 
comprising insulation material 15 between the upper portion of the source region 14 and 
the first portion of the floating gate 32, and having a thickness permitting voltage 

coupling therebetween. 
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10. Regarding claim 39, Taketa shows all aspects of the instant invention including 
an electrically programmable and erasable memory device comprising: 

> a substrate 2 of semiconductor material of a first conductivity type (p-type) 

> first 3 and second 4 spaced-apart regions of a second conductivity type (n- 
type) 

> a channel region 5 between the first 3 and second 4 spaced-apart regions 

> an electrically conductive floating gate 32 disposed over and insulated from a 
portion of the channel region 5 and a portion of the first region 3 

electrically conductive source region 14 electrically connected to the first 
region 3, the source region having: 

lower portion disposed adjacent to and insulated from the floating gate 32 

upper portion disposed over and insulated from the floating gate 32 
electrically conductive control gate 9 having a first portion and a second 



> an 



- a 

- an 
> an 

portion 

wherein: 



> the first portion of the control gate 9 is adjacent to and insulated from the 

floating gate 32, and 

> the second portion of the control gate 9 is over and insulated from the floating 
gate 32 and not the first portion of the floating gate 32 

r the source region upper portion is adjacent to and insulated from the control 
gate second portion, with no vertical overlap between the portions 
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1 1 Regarding claim 40, Take.a (see, e.g. , f,g. 6) shews the memory device further 
comprising insulation material 15 between the upper and lower portions of the source 
region 14 and the floating gate 32, and hav.ng a thickness permitting voltage coupling 
therethrough. 

Claim Rejections - 35 USC §103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

13. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

14 Claims 31-36, 38. and 42-45 are reacted under 35 U.S.C. 103(a) as being 
unpatentable over Taketa in view of Kao (US 621 1547). 

15. Taketa (see, e.g., fig. 6) shows most aspects of the instant invention including an 
array of electrically programmable and erasable memory devices comprising: 
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r a substrate 2 of semiconductor material of a first conductivity type (p-type) 
> a plurality of active regions (see, e.g., the cross-sectional v,ew in fig. 6 and 
the circuit diagram in fig. 1 1 ), each of the active regions including a column of 
pairs 31a 31b of memory cells extending in a first direction, each of the 
memory cell pairs 31a 31b including: 

- a first region 3 and a pair of second regions 4 spaced apart in the substrate 
2 and of a second conductivity type (n-type) 

- channel regions 5 between the first region 3 and the second regions 4 

. a pair of electrically conductive floating gates 32, each disposed over and 
insulated from a portion of the channel regions 5 and a portion of the first 
region 3, wherein each of the floating gates consists of a first portion and a 
second portion integrally formed together 

- an electrically conductive source region 14 disposed over and electrically 
connected to the first region 3 in the substrate 2 

. a lower portion of the source region 14 that is disposed adjacent to and 
insulated from the pair of floating gates 32 

- an upper portion of the source region 14 that is disposed over and 
insulated from the first portions of each of the floating gates 32 and not 

their second portions 

- a pair of electrically conductive control gates 9 each having a first portion 

and a second portion 
wherein for each of the control gates 9: 
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r the first portion is adjacent to and insulated from one of the floating gates 32, 
and 

> the second portion is over and insulated from the second portion and not the 
first portion of said one of the floating gates 32 

However, the cross-sectional views of the memory-cell arrays in Taketa's 
drawings (see, e.g., fig. 6) fail to show spaced-apart isolation regions parallel to one 
another in the first direction such that each active region is between a pair of adjacent 
isolation regions. Nonetheless, the skilled artisan will understand that a cross-sectional 
view perpendicular to Taketa's drawing in figure 6 will show such isolation regions. 
See, e.g., figs. 1-3 of Kao, where he shows conventional memory-cell arrays similar to 
Taketa's. A top view (see, e.g., fig. 3) of Kao's conventional structure shows spaced- 
apart isolation regions (FOX) parallel to one another in a first direction such that an 
active region, similar to the one in figure 6 of Taketa, is between each pair of adjacent 
isolation regions. Moreover, Kao teaches (col. 3/11.1 1-15) that such isolation regions are 
conventionally used in the art to separate adjacent columns of memory-cell transistors. 

Accordingly, it would have been obvious to one of ordinary skill in the art that 
Taketa's memory device includes spaced apart isolation regions parallel to one another 
in the first direction such that an active region is between each pair of adjacent isolation 
regions, as taught by Kao, since such isolation regions are conventionally used in the 
art to separate adjacent columns of memory-cell transistors, i.e., active regions. 
16. Regarding claim 32, Taketa (see, e.g., fig. 6) shows that upper portion of the 
source-region 14 is wider than the lower portion of the source-region 14. 
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17. Regarding claim 33, Taketa (see, e.g., fig. 6) shows the source region 14 having 
a substantially T-shaped cross-section. 

18. Regarding claim 34 and 43, Taketa (see, e.g., fig. 11) shows the source region 
14 of each of the memory-cell pairs 31a 31b extending in a second direction 
substantially perpendicular to the first direction such that it intercepts a pair 31a 31b of 
memory cells in each of the active regions. Kao (see, e.g., fig. 3) shows the isolation 
regions (FOX) parallel to the first direction. 

19. Regarding claims 35 and 45, Taketa (see, e.g., fig. 6) shows the memory device 
further comprising an insulation layer 8 disposed between each of the floating gates 32 
and each of the control gates 9 having a thickness permitting Fowler-Nordheim 
tunneling of charges therethrough (col.9/ll.37). 

20. Regarding claim 36, Taketa (see, e.g., fig. 11) shows each of the control gates 9 
extending across the active regions in a second direction substantially perpendicular to 
the first direction and intercepting one of the memory-cell pairs 31a 31b in each of the 
active regions. Kao (see, e.g., fig. 3) shows the isolation regions (FOX) parallel to the 
first direction. 

21 . Regarding claim 38, Taketa shows (see, e.g., fig. 6) each of the memory cell pair 
31a 31b further comprising an insulation material 15 between the upper portion of the 
source region 14 and each of the first portions of the floating gates 32, and having a 
thickness permitting voltage coupling therebetween. 
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22. Regarding cla.m 42, Taketa (see, e g , fig 6) shows most aspects of the instant 
mention including an array of electrically programmable and erasable memory devices 

comprising: 

> a substrate 2 of semiconductor material of a first conductivity type (p-type) 
r a plurality of active regions (see, e.g., the cross-sectional view in fig. 6 and 
the circuit diagram in fig. 1 1 ), each of the active regions including a column of 
pairs 31a 31b of memory cells extending in a first direction, each of the 
memory cell pairs 31a 31b including: 

- a first region 3 and a pair of second regions 4 spaced apart in the substrate 
2 and of a second conductivity type (n-type) 

- channel regions 5 between the first region 3 and the second regions 4 

- a pair of electrically conductive floating gates 32, each disposed over and 
insulated from a portion of the channel reg,ons 5 and a portion of the first 
region 3 

- an electrically conductive source region 14 electrically connected to the 
first region 3, the source region having: 

• a lower portion that is disposed adjacent to and insulated from the pair 
of floating gates 32 

• an upper portion that is disposed over and insulated from the floating 

gates 32 

. a pair of electrically conducive control gates 9 each having a first portion 
and a second portion 
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wherein for each of the control gates 9: 

r the first portion is adjacent to and insulated from one of the floating gates 32, 

and 

> the second portion is over and insulated from the one of the floating gates 32 

> each of the second portions is adjacent to and insulated from the source 
region upper portion with no vertical overlap between the portions 

However, the cross-sectional views of the memory-cell arrays in Taketa's 
drawings (see, e.g., fig. 6) fail to show spaced-apart isolation regions parallel to one 
another in the first direction such that each active region is between a pair of adjacent 
isolation regions. Nonetheless, the skilled artisan will understand that a cross-sectional 
view perpendicular to Taketa's drawing in figure 6 will show such isolation regions. 
See, e.g., figs. 1-3 of Kao, where he shows conventional memory-cell arrays similar to 
Taketa's. A top view (see, e.g., fig. 3) of Kao's conventional structure shows spaced- 
apart isolation regions (FOX) parallel to one another in a first direction such that an 
active region, similar to the one in figure 6 of Taketa, is between each pair of adjacent 
isolation regions. Moreover, Kao teaches (col.3/ll.11-15) that such isolation regions are 
conventionally used in the art to separate adjacent columns of memory-cell transistors. 

Accordingly, it would have been obvious to one of ordinary skill in the art that 
Taketa's memory device includes spaced apart isolation regions parallel to one another 
in the first direction such that an active region is between each pair of adjacent isolation 
regions, as taught by Kao, since such isolation regions are conventionally used in the 
art to separate adjacent columns of memory-cell transistors, i.e., active regions. 
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23. Regarding claim 44, Taketa shows (see, e.g., fig. 6) each of the memory cell pair 
31a 31b further comprising an insulation material 15 between the upper and lower 
portions of the source region 14 and the pair of floating gates 32, and having a 
thickness permitting voltage coupling therethrough. 

Response to Arguments 

24. The applicants argue: 

Claim 27 recites that the floating gate consists of first and second portions integrally formed together, 
where the conductive source region is disposed over and insulated from the floating gate first portion and not 
the floatinq gate second portion, and the control gate second portion is disposed over and insulated from the 
floating gate second portion and not the floating gate first portion. No matter how one divides the claimed 
floating gate into the integrally formed first and second portions recited in claim 27, no portion of the floating 
gate can have both the source region upper portion and the control gate second portion disposed over it. 
Taketa fails to show these limitations in the claim. 

The examiner argues: 

Taketa clearly shows all the limitations recited in claim 27. See, for example, 
figure 6, where Taketa clearly shows the floating gate 32 consisting of a first and a 
second portion integrally formed together. Taketa further shows in figure 6 that the 
upper portion of the source region 14 is over and insulated from the first portion of the 
floating gate 32 and not the second portion of the floating gate 32, and that a second 
portion of the control gate is over and insulated from the second portion of the floating 
gate and not the first portion of the floating gate 32. Also in figure 6, Taketa further 
shows that no portion of the floating gate has both the source region upper portion and 
the control gate second portion disposed over it. 
25. The applicants argue: 

Amended claim 37 recites that the insulation material between the source region upper portion and the 
floating gate first portion has a thickness for permitting voltage coupling between these portions. Taketa s 
structure clearly precludes voltage coupling between the source region upper portion and the floating gate. 

The examiner responds: 
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Voltage coupling between portions of a circuit occurs when the portions are 
somehow joined so as to enable a voltage signal to be transferred from one portion to 
the other. Taketa clearly shows that voltage coupling occurs between the source region 
upper portion and the floating gate first portion. See, e.g., col. 9/II. 52-55. 

Conclusion 

26. Papers related to this application may be submitted directly to Art Unit 2814 by 
facsimile transmission. Papers should be faxed to Art Unit 2814 via the Art Unit 2814 
Fax Center located in Crystal Plaza 4, room 3C23. The faxing of such papers must 
conform to the notice published in the Official Gazette, 1096 OG 30 (15 November 
1989). The Art Unit 2814 Fax Center number is (703) 308-7722 or -7724. The Art Unit 
2814 Fax Center is to be used only for papers related to Art Unit 2814 applications. 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marcos D. Pizarro-Crespo at (703) 308-6558 and 
between the hours of 9:30 AM to 8:00 PM (Eastern Standard Time) Monday through 
Thursday or by e-mail via Marcos. Pizarro@uspto gov . If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Wael Fahmy, can 
be reached on (703) 308-4918. 

28. Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group 2800 Receptionist at (703) 308-0956 
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